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^s). A-lti-^eflo] zl^^ lN]L}t z}-zHH <£o]*}^ s.^ofl ^o. 

SINR-g: ^ 5*-^, ^7} A}^.^ *r ^* ^^MlSL ^ 

^ ^ £o] ol^ -f-Ai ^Ai^ S.S. Ali^ofl A>-g-^ ^ ojtf. 
£ 5 
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{Combined beam forming-diver si ty wireless fading channel de-modulator using sub-array 
grouped adaptive array antennas, portable telecommunication receiving system 
comprising it and method thereof} 

£ 2^r £ ojAjAl^ofl 4=. «^ 211 o)^ *im 4S7l# -g-Aj 

S. 3£r £ 2^ -^i &l] °] ZL^83 t>B|Lft, RF 2.1- , ^ 3flo]^ 4 

2:71^ ^-^l^o] ^ S olcf. 

H 4^ 3 ^E-ll- 7^^ o]^ J§-a1 71*1^ Al^efloilA-] tH«W3« ol-g-^. 

5. 5tt 3 7}X1^ O]^ ^-AJ 71^1^- Ali^cflAi ^A] £ ^-zl- CfoltHAjEH- 

°l-§-tr tifllai ^25.01^. 
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£ 6£- ^-^ofl ^ o)s- -f-A] ^a] Al^Eflo) SINR o]^-8- q-Efxfl^ ZLEfl^olcf 

£ ^ Ai^EAon ^ ^ o.^, ^ ^ *im ^ 

(wireless fading channel environment afl^ oltfli-Kadapt ive array antenna) 
* °l-§-tr ^ ^H^l^ ^ Al^tfl (combined beamforming-diversity system) 

3-§- wfll cj-g.^ iajtg^ A]^efl^ ^A>-g- eflojc-Kradar)^ A>-g-s]^ 

CDMA (code division multiple access) — ^ °T| ^ -§-^= #7># <£^§- ^ &rj-. n}e}- 

°14 34^ ^eji o_ s 5.°M: ^ 7fl ^] uf 7 >JL 

91^. <U*Y^o] AliEflofl cfl*>c^ u}^ »US6 ( 336,033"<H1 ^ M-Efi4 ^cf. 

£ l^r ^£fl^ Al^o} -a| 3flol^ ^ 2.^olcf. ^ M- 3 

-§- vifll <#Efli-f7 r ^l^H 5^ 7l^l^-(base stat ion)(BS)s) ^ a^eAo) 
^-(MSl)AS^-Ei ^A}^ nfl, Bj. A]~g-*}<i| ^^(MS2)^1 ^ tr ^Jl *H^1 

v+ y_U> ^(C, DH1 ^tr ^IS M-Efi^^r 5- 1<>li}. <^7)*], 
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^ *^°fl ^-S-W. °H ^-S ^:^(MS1)^ cfltil*fl cf^- z}-jzs. oia^} 

^ ^ ^]^«* €• ^l^cfl ^^-tiKsiNR; signal and 

interference-to-noise ratio)-!- 4 1 SXQ. 

^ Jl-sH ^ ^^-i- iHz-tK £ 7lxl^-(BS)ofl -=-3. 

^Efl(A)^ no]r$ j^ofl o^^o^ AjJrj^L^ ^£]^r ^(B)^ <3^* 

^Hr^. ^, S. 14 ^-o] H fl<g oJ-Eflq-l- oj-g-^ Al^Efl^ £ Tie] 

°fl ^} ii(C, D)S^fEi ^A]-^ #0^_0 fe 7x }M A]^ ^7^0.31*1 S|] o] ^ ^ 

^S. ^ Xliq., ^-g- tifl^ tVEflM-ofl £]*1H n> 

jL^i- #01^ *Vt117> ^cf. sim^, fa^lsq- ^ ^ *H 5^ 

tfl^*^ SAl ^S^A^, 71 7] ^-o] ^o. ^o|l 

^IJL^ cfl^-^-o] c^^- e*HH tiV^Jl, ^7^ tiVA>=l AjJ^o. 71^1^-^ o^a>^ 
^ £^(D0A; Direction Of Arrival)^ 7\*}7} , ^sflcq 

^^o^ JZ-^. A}Jro] «l(AHH^ ( °l^tr til-A]- Ai^s. O)^ 

S^ZW T^^H ^H^, ojEltV ^>2r#^- 3]^ ?_H]-g- H^-^lJl fS^ A]7i -g-oj- 
^l^^l 7}x\$L±r 3\)o]t$ ^-41- ^ &T=Rr 3 °1 5a4. SE^r, 

-R-£(Degree-0f-Freedom)^ #± JL^-^l SINR-g- #^71-^ ^cf. 
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Aiy-O^eflo] ZL^^ <£31M"& Z^o]]^ ^<H^1^ ^H3°fl ^ 

SIMM: <£-g- ^ 91 ^7} ^SH* ^ M.^- 3* ^^-<*\}5L ^ 

SINR^ ^ 5U^T ^ ^ ^2l7], ^ OjJg- -^A] ^A] Al^Efl o. ^^.^ 

Hi 5W. 

34 A-lW-O^eflo] ZL^-Jg^ oVEfl 1 4l--^-Zl-ollA^ <£o^l^ JL^ofl ^.O. SINR 

* &°J*| , ^tflM-^ ^7} A>^-7>ol ^ ^cf ^ SIMM: 

^ 5U^r ^ ^oj^ ^ 4^ « o V^ ; ^ ^A] -A] olcj- 

Aj-71^ 7l#^ -Ml- ^*>7l ^ Aj jEflol^ 4^71^, 

cfol^AlE] ai ^A^«. ; a]Jt £17] ^ ^a o V «J f^JjL, & 71-^^1 «3]E^ Tfl 

Aj-w.^- ^HltVcl-. A o V 7 ] cfo]tf|AlEl tij ^J=L^ A^Jl-cHeflol ZL-f-^ oy^sLZL -f-A] A] 

1 ^W^, 71-^^1 «]EiSl ^if Z)-Z|^- ZLoll tfl-g-*Kr ^ a] 
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^ <£#*H #^3^ ^-7) ^ti o]z]]o] zj-zj-n>tf cfol^A]^ 

«J ^ ^l^** -8-71 ^}JL 371 £ ifl# #7l A^ti o^o] ZLf- 

«J #s|JRr #7l H7l ^ *M^tt ^}Jl-I-8- £^ 

3^ a J ^71 7>f^l ^] ^7] t^lfi og^ Aljr^-JL 

^ ^"71 7>^^1 ?)1^H #3*KH, ^-7] A}* ^eflol ZLl-S. Z|Z^-cfl^ # 7 1 

^ 1=1*1^ ^3 Aj-grofl rfltt 37l^ Tfl^H 

^1^1- ^-4* ^3 ^15: 5- ^W^i, ^-71 7>#^1 «]e^ ^^1- 

^*ll ^-S"^ AjJll" °l-g-*}<*| ^"71 tH^X|E} «j ^Aj #JL«: 

^ 4^r7fl^ ^ ^^7]^ ^-al^>j7 f # 7 1 *j ^^ 7 ]s. zj-z}-.^ D A ^«-7l#, 
*^-7l#, ^ ^V7l# ^til^r4. #71 DA ^7l!;£- #7l A^-o|eflo] nff ^ 
^KHH #7l o>^n ^a] z}-z)-.g- clxl^ °m *\3LS. #^th=k 

A oM ^711-^ #71 7}^^1 ^ #7} DA ^^7]#o] A-^ti.-^ gfl o] 

^#^1 tfl-g-^ 71-^*1 »JlEi^ Z]-^ ZLofl tfl-g-*Rr 1=1*1^ <g ^ 

«H #^ ^"71 ^-#71^ #71 ^#7ll-o11 A^ ^-#*>^ #71 ^ 

ol^AlEl ^ Al^S. ^ ^>u(-# . 

Aiy.-<^eflol5. ZL-f-^^ nfl^l ZLf-#olj7 ; # 7 1 A^-^eflo] nff ^ofl 
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<17> 



<18> 



<19> 



s ml s *l 



m 



<2i> (o^H, UmL o. ^ m aj| L og^ E[] o. Wm , opt ^ *flr 

<22> ofl o^a} ^]A>£]^ *Vcf . 

<23> Aj- 7l o} # ^*>7l £ 4^- ^ ^ *]^£r, ^ 

/ 

J±-<>HH zl^§^ <LVEflM-#, RF ^ ^ 3£)lol^ ^ ^71 # ^«l#tK 

<25> #7] RF ^"71 «?>Efll4«^^ ^€ ^^HI- of^JLZl -§-A} 

"i: ^«--^eflo] zl!-# zfzJ-oiM ^-71 o>^- Sl i ^-a] z|z|^- v)x}^ 
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33 3^1- AAA ^ 3l-§-*Rr 3*1^ ^ °l-g-*M *}°1«W3 U ^1 

3. *VM-3 ^lli ^Is^l cfltb H7l<4 ^^v, «j zl<^1 cfl-g-sKr 

^■71 O]^. ^A] ^A] Aj^Efl AJ-7] 3^ If} ^Aj ^Cl^H A oM 

T^ltt T 91^-. 3L^, ^71 O]^ ^A] ^Al Al^Efl 0. ( Aj- 7 1 ^ «j ^Aj A]Jr # ^ ^ 

# 7 ] jjflo]^ ^ 4^71^, Cfoj^AlE] «] A]^ H 7l * ^a o V ^ 

^ , ^ U J ^ 7}^*1 ^«1 ^"71 r\o]u]A}E] *$S§^ 

<$7] zl^§^ ^Szl -g-A] ai^^. ^ai^^ ; a o v 71 A-ly-o^efloi nff 

zJ-^HH A oM o}\t£.n. ^-a] ai^s. zi-zi-^- t^ig <^3j aij:^ ^^>ji ( 7 >^a1 «]e-1 
3 €^1- ^ tti-S-^Rr ^3 #33^ ^IJl^-I- ^71 

A-lti Oleflo] nff ^tttb CfolttlAlEl HI ^Aj AJJ:^ ^^t)-. ^7} A]S 

37l ^ ^ ^x^fe #7l <H3H 21-^1 A-] Aj- 7 | d^l^ og^ - 

"IIS ^ W3 c^ig Aj^ofl ^ 37151- ^Aj-^. cfl-g-*}^ t\o]\i\ 

AlEl «j ^ Al^sl- ^V^H ^ HI AJ-71 3.7} ^ 31 

Aj- ^e|«.o,]A-l #^5l^ ^I^l-i- 3.^ ^>*H U J ajjl-i- ^71 

7V^^1 «]E-1 711 ^71 Aj-71 7>#Al tf]E^l- Tjl^H # 

^^1-Ji, AJ-71 ^y. oiefloi ^if-i- zfzHH ^71 cl^l^ ai^s. ^ dlas. ^ oi 
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3 #-8- 314H*M 

<29> ^V 7 ] ^W-o^o] ZL-f-^jg ^HflufS.^, Aj- 7 | ^ti.-^eflo] Z}-ZH1 

oo> Aj. 7l o] cf^. 71 #3 j^ii- ^ §1-71 £ 3M<3 ^ 

4-8-4 ^ #311-§: ^, ^^1 4€- -¥-^d 2)1°1^ *ti\i 4s # 

^ A-jti-oiefloi zl-^§£ oJ-v^zl -§-a] /lift , >H«-<HelM nff z|z| 

oflA^ ^-71 Of^-^ZL -§-A] A]Jr-& cl^l^ x\^^ ^^VZL, 7>#^1 ^4 

44* ZLO\] tfl-§-*Rr Cl^^ <^ AlJrS}- ^A^a} Alsl-^ #4 4 

JH ^ello] Z^l" 4444 ^-AV^V d-OltilAlEl HI ^Aj AJ^-S-^- ^Aj^ T^O} Al E} 

°J $-3 #31; #71 4«. <H ^1 °1 nft^ 44<>fl4 #4 44*S ^ cuss. 

4"^r O]^ S}44 44^ Alj-o,] ^ a7] ^. ojAj-^ ^ofl CH^>^ CfolWlAlEl «j 

3# ^4 ^a]-^ #e^Hfr 3.7) ^ 4# 4 #31 ; # 7 ) A]Jr ^ 

44 #3H4 #^4xr ^1^1: # SL^- ^-#4"4 4^ ^ ^ 4JJL-I- 4^ hi 

^ #31; ^ #4 44l) <g ^ ^l«S.^-El #71 7^4 <2}Ell- 7H#44 #^4^1, 
AJ-71 44^ oj^ Al^s. - 01 ^5. 4^ o]^ ^44 44^ <^ Al^# ^44, # 
71 AjEH^ t^Tg 0^ Al^ofl Clltl- 3. 7l$l- 7ll#<5H #^4^r 7>^4 ^4 

#311- ^4*Kr 3# IRJiLS tt4. 
<31> Aj-7]^ cfs 7]# ^ 3^3. ^^71 o^^V ^. «V^o)l 4^ °1^ #^1 ^ ^^^r, 

^ #311-* ^«1W. ^, ^ ^ofl 4^ °1^ -1-^1 Hj-Hj^, ^a-cHell 
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Zt^HH 0>^ SI1 ^-A] AJ^S Z]-^ cjx|^ Oj§| Al^ S ^^>J1, 0]£4 

^l'g ^3 ^JL^S-M tf}E^ ^4 nofl tfl 

<H3M zlJ-# z^o^i Aj. 7 i ^^1^ oj^ A]^S - tflSS. ^ o]± *}i^o) 

Aj-7] ^Aj 2fl Ol^ *fl^ 4^ ^7j)^, A-] U-Oj el] °1 ^PS^ -f-^J Al 

^>tl*H , ^71 A^-olEflol aff Z]-Z}-olH -f^ Aj^S. z^Z|-g- 

t^ig AIJ:^ 7>^^1 «AE^ oj^S cfl-§-^ t^^l^ °j 

^ ^.S.^- ^*Vf>}a) #^5]^ AJ«# ^-71 Ajti. o|ellol nf-t Zj-Zj-uj-cf ^-a>*> v)-o) 

n\X\^] til ^ Al^S-^. x^-ol^AlEl tij ^ C^]; Aj-71 aJjh oj efl O] Z^S- 

^*HH C]*]^ ^ AlJrS. - CUSS ^ Ol^ c^ig oj^ A] J- OH tfl 

^ 371^ ^Aj.^. ^ofl rfl-g-^ cfolttlAlE] tij ^Aj ^A>^ #3*Rr *1Jl 3 

71 ^ $\^r ^e] cfTjl; a]^ a7 ) ^ ^aj- ^.^oflA^ a]^^ s - 

^-^H W J ^1^1- ^ #^ #31; ^ ^-71 cl^l^ a]^ 

AV 7] 7> ^^ tfl^^ #^^>J1 ; Aj. 7 l dAl^ Aljrs. - cflSS. 
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3.7) 9\- i^Kg- Tfl^H #^Rr 7>f^l tfjBl 7)]^V ^)t}^ ^ ^ 

<33> ^-71 ^JL-O^o] ZL^S} ^-EflM-i.^, #7} D±-o]z])o) ZL-g-S- zfzj-dfl 

M-1-5L ^£ 3J-g- ^-3 

<34> £ ^4 ^ .g]-^ ^Aj-o} ^ ^ g-igS] ^ Al o)l <^}a} ^Aj£^ S.^^- 

olSfl§} 7 ] ^SflA^ -g. tiVt^cq ti>#*l*V ^Aj^l- ^A]^^ ^ «- £^ ^ ^ £ 

<35> o]^> ( ^JjL*V £ ig-g- %V S ^ ^. wVt^o} wye}- 3] Aj^O-^L*) , ^ 

-$MI*1 ^^W. Z| JE^ofl ^Al^ ^o}^ ^.ajri, S.o^ uj-Ej-i-flcf. 
<36> JE 2^ <U^_A]a\}6\) JjL^ 3)lol^ *fl^ ^-S7l» ^til<sRr o] ^ -g-A} 

^a] Al^Eflo^ M-s^o]^. £ 3 ^ £ 2 2\ Ai«.-c^Eflo] ZL-f-^ 3141- (200), RF 5. 
^(300), ^ ^-^i *1H^ *fl\4 42:71(400)^1 ^13*1 l-^-£olcf. 
<3?> £ 2 ^ £ 3-t- %^s>^, o^^ AHH ] trHE- ^1* -f^ ^A] a1^e^^. ) 

A^y.-o]eflo] zl^^ o>^u}-^(200), RF 2^(300), ^ -?-Ai ^H^ 4^71(400) 
1- ^-al^rcf. ol^o 1 i £) a o v 71 o]^ -g-A] -a] Al^efl^ 71^^-ofl Aj-g-5^ ^^-cfl #741 
^^71(500)1- c-1 ^al^- ^ XI c}. av 7 ) ^ai Al^efl^ if ah ^ ^ 

, SE^r ^V^-g- Vi]Wl7llol^ Al^Efl -4 ^-n^cHl ^-foll ^71 f^l ^ ^ 

71(500) tU^H] tq^efloi a]jt #^71(d1£a1)1- b| fHlf ^ ^cf. Aj- 7 ] Aiti.-o^efl 
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°1 € < ?>^i4l-(200)^:, £ 3<H]>H *fll ^«.-<H^Jol zi-f- <^EflM-*(210), ^|2 
^J±-<H3H °J:HflM-i-(220) ^ m zz.f- (230)5. 

<38> ^-71 ^a-c^eflol n^g^ *HflM-I-(200) zJ*te ^€ ^ J^M^ ^^j^b] 

^ ^71 RF 2.1-(300)^ <$7) ^Mlr^H ^€ zj-zj- 

o.3.-»M o>^-5.zl ^§-a] ai^-j. ^#*H , a| ii-^H aV^S-n ai-^s. 

* ^r, ^7l RF 2^ (300) -8: *fll RF 2-1-71(310)^ #7l ^1 *\*L- 

<>13H nf °jEflM-i-(210)^^ ^ai^ ^f^l- ^z|o.^«-Ei o>^-s.zl -f-A] Aijr^. ^ 
#*}<^, A^-o^^ol zl^^ afli #ai Aljr.g-,g- <#7] 

RF 2-^(300)^8: ^*Rr *fl2 RF 2^71(320),..., ^ *flM RF 2^71(330) ^2 ZL°ll 
*fl-§-3<H Ai iL-^eflol zL-f- <£3iq-«-(220~230HH 4^d^J ^f4t AA^-S-^] 

o>^s.zl -f-A] , ^ ti.-^ efl o] zl-^£ *fl2 c>^-sn -§-a] ^5Lf, *fl3 

o}^5.zl -f-Ai ^ m °>^zi -g-A] Al^i-i- 

<39> Aj- 7 | ^ jifl o] ^ 42:71 (400) #7l A^-C^eflol ZL-f-^g ^ -g-A] 

^ £^r*>JL, ^Ol Cl^^ Al^S. S W-Ei TflAj-Sjfe. 7}^ 

*1 ^3 # ol > wn( Wl2> ( Wil) cfl-g-*}^ t^ig a] 

JrCofl* S-Ol, UUf Ul2f >t>> U1L ) # Ol-g-^ Cfol^AlEl if} ^ 

-tl«(zi,z 2 z M )^r ^*>*1, ^71 aJw oleflol zl^-s. z]-zHM Aj- 7 ] 

A1^L# ^ tfljES ^M-21 Cl^^ og^ A]^(a|l^. s.ol ; A^jd-o^o] ZLl- 

<HH un)4| ifltb 371 i4 ^Aj- > ^ ^ofl tfl-g-tsHr cfoitHAiB) ^ 
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^Jl-cHeflol^ ZL^-3g^ nflo] ^s-oIji, ^V 7 1 ^ id-O^o) nff Z^-Z^ofl 4^}^ 
^Hl* s.o 1) ^a] ^Jjr 4.^.0) o)^)^_t\. *]-tf. 

^sflo] olEfluf- ZL (2 10, 220 230)5. ZL^^ nfl t A^y-o^ol ZL-f-# z}-zHl ^ 

*>^r ^31 4* ^ #3 HI* ( 1/2 o]^)£- ZL^^ oj-BflM- 

##(210, 220,... ,230) #3 #3(^11- ^ai Aijr j^o] 10tifl o]^-)^cf ^o>o> 

tr^f. ^^lM-^^l °l^f ^ Hfll #7fl» ^£r, A^ti.-^^o] ZLf-S. zfzHl # 

*>Tr ^tflM-l-^^ <r*l£|fe {lifSl ^£(correlation)^- °jEflM- 

^■1- ^^HH ^13^ ^]«^ nfl-Sji. ^Cf^ A^O- Ol-g-§>^ ; JjLAj ^)oi^ 

«-^<HH ^ol^cH] 7j-ols>j7 ^ SINR <^7] ^fV ^ojcf. H 3 £ 44 ^-o] 

^£7> SINRol Tl^lcf. £ 32I- cfo] tf| a] e| ( space 

diversity)* °l-g-^ T^iL*}^, £ 4^f ^ zJ-£. rfoj^AjE] (angle diversity)* 
^•^1 °l-g-*Rr ^S^H, ^S. ZLf- Z^Z^H ^Als]^ Al^s.^ a^ £7 ). 

c-1 ^ SINR^r <£-|- ^ ^cf. 

^l^r ^ ^"71 ^ 3Jflol^ ^ ^-S7l(400)^, cfo]tHAlEl *i 
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^^■¥-(410), 4131 371 % 3# ^^-¥-(420), 3^ a J #3^(430), £ 7>^*1 ti|E| ^ 
#^(440)1- ^tijtl-cf. #7l x^o]v\X\z) hi ^^^-(410)^ #7l A^-cHeflol zl^Q 
o}<gS.ZL -f-Ai AlJil;^ , #7l a^ tL-o^oj zil-t z*zHH #71 of^zL -f- 

<0 Aljr^ z^-^o. ^^>J1, 7}^*1 ^E^ «dfc*(<« , w n , 

wi2, .... w 1L ) AA^r noil tU-g-^Kr 3*1^ ai^(<^i # sol, un> Ul2 UlL ) 

21- ^a>^^ #7l A^ti o^eflol zft ^^cl- ^-aj.^ cfol^AlEl 

^ ^ -a«(zi,z 2 .....zii) * #i=i-. 

^, #71 Cfol^AlEl ^ ^^«-(410)^, # 7 1 ^ti.-^eflol aft ^zHH ^7} 
°}^3.=L -f-Al Al^s. zj-^o. €\7C\^_ ol^ Alj-^ ^^Jl, ^-71 7\^7] ^E^ ^^1- 

(<« 1-^, wn, wi2, w 1L ) AA^ zloii cfl-§-^ *m Ai^Kofls. c 

mi, ui2. ui L )» °l-8-*M #7l nfolalAlEl ^ ^\s.^{ Zl ,z 2 , .. . ,z M )^§- ^ 

*}^r t}^7flsl «J ^3^71 #(411, 412, 413)^8: ^1 *>:n , ^7} «J ^#7l#(411, 

412, .... 413) AASr, DA ^€-7l*(4111, 4121, . ... 5E^r 4131), -£#71 #(4113, 
4123, .... 4133), ^ ^"#71(4115, 4125, 4135)1- ^1^. 

#71 7>#*1 ^E^, #71 7>^^1 ^E-l 7^1 A_V«-( 440)^1^1, ^#*. ^, [*r*H 

1] ^*1 [*r*H4 3H 7jlA>^cf. l]o1H, UmL ^ *flm ZLf-21 t^Il cl^l^ 

*1Jl°1:h, u m £- *flm H#21 c^l^g Ai^s-o. ^ ^ej (column) ^ E-) 

1]<*JM 0J7H, ^lm ^-1-^ 3*1^ ^3 Ajjrs. 

^A] Aj^( Xk)S o}-g-SM [^*)-Al 4] 51- ^-o] € - 7^^-c]-. [ 

^tj-Al 4H1A-1, Xk ^ k#*fl A>-g-7.> ^^^-ol ^ £ 2 Aljr( complex 
modulation signal), a 
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mk^r ei^zJ-zhS- -¥-45 *A^* ^r^°] 3*1^ Zf*r 

3 k#*1| A]~§-*r cf^O.^Ei <%A}B)±r H^ZfCDOA), n^r 7RV^ y JH 7>-f^> #-g- 
(AWGN; additive white Gaussian noise)^- H-Hf^cf. 
<44> 2H>M, E[]tt ^#-8- M-eHU, H^r *M>5i(Hermitian) **)El«- 

4. n*eW, ^Karray correlation matrix)^. [^r^H 3]<*M, 

^(D0A)# °l-g-*V Hj-^ «J] e-1 ( steering vector )°]t}-. 3]<*1M f w m(0pt ^ 

# 3^3^ 7}^*] ^3.^, A^y c^eflo] aft zj-zj-^ ^^ 0 -| 



<45> 



<46> 



<47> w - R » S «l 



<48> * 

4] « 



<49> ^-7] DA ^$7H-(4111, 4121, . .., SE^- 4131 <#7) x]K_-o]q}o] aft # ^ 
^•71 ^V7ll- (41 13, 4123 J£^r 4133)^ #7l 7}^*] ^E^ , 
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wn, wi2, .... wi L ) ^ #7] DA ^71^(4111, 4121 4131H ^}^r 

o]i])o] ZLl-ofl cfl-§-*>^ 7>f**| «3]E^ ^di#(<« , w n> Wi 2 , .... W 1L ) 

=L°\] tfl-g-^ <83 <5Q3l(4|* #<H, u n , Ui2, .... ui L )^- 

-*7l ^71(4115, 4125, . .., SE^r 4135)^ #7l ^711- (4113, 4123, .... £E^r 

4133HH <i±3L^ #7l cfol^AlE] «i q$ ^«(zi,z 2 ,....zm) 

<so> # 7 ] 371 g ^ A o v ^ el -^-(420)^ ^-71 A^y o]z]}o] nf-s. z]-4oilA-1 # 7 ] 

<HslM zLf-ofl^ u n )<Hl tfl^ 37l<2}- ^^M- n.°\] tfl-g-*Hr cH^a^ «i *§aj ajjt<4 

tflX ^*Hi oj^ -ilJL^r, ^"71 A^W. o]t])o) ZL## ZtZ^ofl 

eflo] ^ff nzj-ofl oj^ - ^ o. s ^V^tf. 

<51> # 7 ] «J «-( 430 )^ #71 Aljr 3.71 ^ ^Sl^-(420)^A-1 #^£l^ A] 

^71 a]Jt 371 *|2W420)«1M #^3^ ^tflti] ^(MRC; maximum 

ratio combine)*}- ^^S^i , 5]^ ^-ol u^^i ^ ^cf. 

<52> J* 

51 * 

<53> # 7 j 7 >^ ajl E-) 7fl^(440)fe, fl<*H 71 W>Sq- ^-©l , #71 ^ *1 ^ <Q ^ A] 

^71 7>^^1 ^jBl# n^f>\°l #3*}^, ^7l A-]ti Oleflol aff Zj-ZHM 
#71 Cl7.1^ Ajlf ^ cfl SS ^ ^M-Sl cl^l^ oj^ AIJK^ll- *fll 
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A^-o^eflol ZL^-d\)*\ u u )t ^d^^H , #7] °m Ai^oll cH*V 3.7} 9\ 

7)#S} ^ ^O], Aj- 7 ) Ol^- -f-Al ^A] Aj^Efl^ 71^1^1 ^ 

*H1 , ^-71 j)^ ifj ^ ^l^(y)!- ^e^^M #7l ^ sj] o] ^.g. A >-g-^ 

#3 ^ ^ai o. ^^]^ ^e] 7) (500)1- c-1 ^al^ ^ #7l o] 

^ ^ ^l^^^r ^Cfl#, ^ $ 7}-=, 5E^r ^%=-g- Ml til 7)1 oj A]i^ ^ £ 

^ #1H^1 ^-g-s]^ ^-fofl, #71 ^el7l(500) cfl^Hl, A o V 7 ) ^ ^ a]J- 
(y)» ^>-g-7> tl^elH ^ii- c^^efloi aijt^. 

71(500) SE^b cq^l-eflol a]^ #^7l(ul c a i )o1 1a^ ^liL^t}-. 

£ 6^: <=1* ^] Al^eflo^ SINR 0^^- uf-Ef^^r 

ZLsfl^ol^. £ 6 -g- ^-s^, A>-g-7f #^2) ^7} 60<?1 ^-M, # 0 j3m-l:* c^&l 
7M A-lti. oleflol ZL 3.s.( M=1) 2) 4)S ^ SINRol 14^14^14. £ 6<^1 , M=2 

£fe M=4^1 ^-f^l 71 M =l^l Tl^cl- i^lcf. St}", 

51 ^7> Af-g-7>^l ^ iCf ^-gr ^ -foils ^o. SINR ^ 03^ ^ ^ 5a 

^f. £ 6^H, M=l<y c^eflol nf.01 o> Eflu j. # ^^ l7> oj^ tJ^o.^ 

Hfll^M ^Efl^l Hll^ofl €fl^-^. 

SHH 7l#tF *}<4 ^ol ; M. 0jAj A )^ofl -LAI Sllol^ *flV| 4^71 

(400)# ^«1^ Ol^ J§-A) ^A] A]^Efl^ > tL-^eflol H-f^g£ 0}^3LZL A]^ 

^ti.-Oleflol ^ff Zl-Zl-oflA-1 A o V 7 ] Cf^H -i-A] A]^S Zl-Zl-^- Cl^l^ 
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^it(if #<H, w Uf W12 wi L ) zj-z^ ^1 cfl-g-*Rr 3*1^ 

<^1* #<H. un, ui2, .... u iL )« c»l-8-*H ^ol^Al^l w] ^ -tlS-i-(zi > Z2,...,ZM)* 

o]± ^143 3^ oj^ -*1Jl(<« #<H, *fll >M«.-<He*M uiiHl cfltb 371 

SI- £ ZL^fl cfl-§-^ CfolHlAlE] «J Ajjr-g. ol-g-^H ^ W J ^lSl(y) 

31 ^ si 71(500), ^ a}-8-*> 3^#elH ^l» ^-§-*Hr cl^&^H 

#3«Hr 3^#3]°1 ^IS. #^71(3^1)^ ^ 013. 

0 UHM3" ^4H«IM ^^Hl7> 7flAl£]^Cl-. O^H m^^. .g. 

o^o] A^sl^o.uf, ol^ ^1 ^. »Vx$^ ^f>}7) fl^ ^-*HH A>-g-<£ ^ol^l o)u] 

^1-33-. HaiSS ^-71^ ^-o^ -f-^-o] xlAl^. 7 >^1 ^E}-^ °lS-?-&! ^ 
■S^^ 3- ^AHl7> 7}^>3^ ^ olefl^- ^013. n}^, ^- 7] ^^ 

^ *fl^ «T^°1H ^515. ^Af^ El- A>-§-7> ^;^S1 ^lTl^Cl-. 
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#-£41 fe^ SINR-& ^ , °Jr^lM-^ 
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i] 

6)1 A-] #7l 0>^SZL -f-A] Aljr-g- zJ-Zj-fr ^ ^ ^ <g ^ ^JiS 7>f^l 

=L°\] cfl-§-*m ^lH ^ ^#*H #Jl1"* #7] Ai 

O^eflol ZL^-S. Z^p}^ ^-AV^. c^ol^AlEl «j Al^S-O. ^Aj^Rr tfol^AlEl 

#7l A^ti. o]z]}o) 2ff ^oflA^ # 7 1 og^ Al^s- - ^ o)± 

^ #^*Hr ^IJ: 371 ^ jfl# ^Hl^f; 

# 7 ] #Jr 37l ^ $1# ^Sl^-OllAi #^S]^ Al^S-O. ^-A>*H ^ ^ 

#71 cj*l^ ^IS-irSY^ #71 7>^*1 ^E^S Tfl^H #7l Ala 

<Sn -id^jsH, #71 AjE«£ t^ig og^ ^ 37l5 q. ^#^. Tfl 

#3*Hr 7>^^1 «JjEl 7)1#^-1- ^Wl^ IRJilS. tsKr ^ sM*3 *flvg ^71. 

l^-t 2] 

*H 1%H1 5fl<>H, #71 tH*HBl U S^Sr, 

#71 AiJi-^elM aff Zj-ZHH #71 0>^ SZ L fA] Ajs-i- zl-zj-^- d^i^ OJ 
n ^Mi, #7] 7>^a] ^Ej^ ^^ll- Zj-Z^ ZLo)l cfl-§-*Hr <g ^ # 
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°l-g-SM CfoltHAlEl «1 ^ Al«^r cK^fl^ ^7]^ ^ 

*l*i DA ^€-71 

#7] 7>f^] «3]E^ ^^.s. ^ a o V 7 ] DA ^ y_-o^eflol ^ojj cfl 

-§-*H= 7>f^l «]El^ zM-g- ZLofl tfl-g-*Kr t^ig <^ Al^Sf «£#*H #^ 

^71*; ^ 

^7l ^MS^iM Aislr* ^lV*H ^-71 cfol^AlEl «J ^ ai^I- 

^ *>^# #^*Rr ^7l# ^Wl*>^ ^ ^ 511 ojt^ « ^-2: 

71. 

3] 

^ n*}^ ^^Rr ^7fl^ ^ ti_-0^]o]^ ZL^^. 

A oM ^ y -c^ efl o] Z^ofl 4^Rr <?HM1- TV^l ^-71 

71. 

4] 

A o V 7l *fl l%Vofl £M*1, ^71 7>^^1 ^E^, 
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_ R » ' s »i 

»»i s »i 

( UmL^r *flm ^L#^ ^ L c]^^ <B ^ ^31, E[]fe W m>opt ^r *flm ZL 
[^T 1 * 5] 

, ^.-cHeflol zi^^ oj-^^zL s-A] ai^s-o. rf fit; * 
Aj- 7 i A^tL-^ e1 ]o] n-f-^ o>^zl Aisfi- ^ai^ ; A^-o^efloi aft 

^*1<S ^lJl«.JfEi Tjl^^ 7>^*1 ^E^ z^aZ]- Ziofl cfl-§-^ 
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^.A] ^A] A]^. 

6] 

*H 5*J-<H1 &<>H, ^71 ^-A] ^A] A)^*^ 

7] 

*)1 5*oHl Si^H, #71 ^A] -A] Al^Efl^ > 

#71 <g# Aijr-g. a^^H ^l-§-7r tq^eflo] A>^^. 

^#elH #5^Rr c^t^H aJJt #^7l# ^ ^-al^ ^-^j o.5L *Kr 

<=>l-§- *# ^# Aj^Efl 

[^^S- 8] 

*fl 5%H1 , #71 ^ ^ol^ *fl^ 4S7l^ t 

#7l A^-^eflol ZL-f^g^ °}^£.=L -f-A] Al^S-^. ^A]^ ( Aj. 7 l A^ tL-o^eflol 
Aj-7] Oj-^H ^A] AjJrS- Zj-Zj-g- l^lg Ol^ Ajjr^ ig^-JL, 7>^ 
A] «]E^ Z]-^ ZLofl tfl-g-^Rr C]*]^ Ol^ Al^^ ^A>^ Ajjr-g. 

* #7] A^ti. o^)o] zL-f-* ^p>cf tJ-#*l- 4°lwHB] U ^#*Rr ^ 
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<4 f^5}b 3.7} ^ jfltf ^3^; 

#3*Kr 7>f^l *\B\ 7)}^^ ^l*Rr 3* ^JlS. *}$r ^ Aj^Efl. 
9] 

Aj.71 *m-<H3H aft z}-zHH Aj.71 41 « <3 

n ^^>J1, ^ V 7l 7>#a1 ^4 Ziofl cfl-g-^ t^ig <g ^ A] 

It °l-g-^M Cfoj^Al^ W1 ^ ^JJl^ ^*Rr Cf^7fl^ ^^711;^- ^ 

Aj-7] ^y-oleflol ^ ^H^H ^71 oV^S-ZL -f-A] AjJrS Z^^g- ^ 

^1^ ^l^S ^«r^ #^*Rr DA ^«r7l#; 
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#7) *»B\9) Q±^r ^ ^7} DA ^^UrO] *\*-0]H}o] ZLf-ofl tfl 

-g-*Kr 7>#*1 ZL°\) tfl-g-*Hr t^ig ^#*M #3 

#7l -g^MS^M ^1^1:1- ^>*H A oM ^ol^AlE] tij ^ Aj^S- 

[^^8- io] 

#7l *ll 5%H1 91*]*], #7l x\w-6\^o] zupg^ *HlH4«-£r, 

#71 Aiti-O^ol Zj-Zj-oj] <L>BflM-l;Ol ^ o] , ^-3g £ 
A] ^A] Al^Efl 

11] 

<HH A o V 7 l -f-A] Al^s. 013 Aljr^. ti^^jl, 7>^a] «3] ^ 

^^■i- zl<h1 tfl-g-*Rr tq^l^ <im ^J:M- *#*H #^3^ 41J*8: #7] ^ 

« ^ft ^^>4 ^#t»: ^l^AlEl til ^AJ Aljr^o. ^A^j.^ Cfol^AlEl 

U £31; 

#7l A-iy. o^o] aft Zl-Zl-oflA-l Aj- 7 1 t^ig Al^S. f ^ S ^ 

*>v45l Cl^l^ <£^ x\^o]} tfl^ EL7)<% ZL<H1 tfl-§-^ ^o^AlEl tij tg^ aJJt 

^ ^#*><^ #^Rr Ajjr H7l ^ ^# ^ej 
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#7l VS. 3.7] 31 ^# #3HH #33^r S-^f- t)-#^ ^ if} 

m <im #« # flias *h=- *>q-si ^^n. #7i 

#3:41 371^ $!#£ ?H#*M #^*Rr 7>f^l ^E^ 7fl# cf^l* 

T^lsHr 3# ^8°.s *Hr ^ « 42 y o v ^. 

12] 

*(| nfi 5a«H-H. #71 cHbWe} «J $# ^711^, 

#71 ^ti.-ol^ol n^-s. Z}-ZHH # 7 1 0>^- SZ L ^a] A]l f z)-Z}-,g- 1^ 7C] ^ 
% AlJLS. ^^>J7, #71 7>^^1 Zj-Zj-3|. n.o\] tfl-g-^Kr Cl^l^ oj^ # 

3L# <>l-g-*H #71 cfol»l^El h] ^Jr-g^ *3#SHr U ^^llr-a- ^Hl^ZL, 

#71 u ^7^11- 7+^, 

#7l A^y-<^eflol nf-i- ^ #71 ^SZL Aljr-g- z|z|^- ul 

^1^ ^^r*><^ DA ; 

#7l 7>#^1 #71 DA #7fl7} 4^Kr A^y.-o]efloi n-f-ofl tfl 

-§-*Rr 7^*1 ^if Zj-Z^ ZLofl cfl-g-<E>Hr c^]^ oj ^ A]^2f ^#*H ^ 

*\S= *# #31; ^ 

#71 ^HlAi ^#<5H #71 Cfol^AlEl til ^# Aj^l- 

42 ^ . 
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[^t 1 * 13] 

#7] *fl 11%H1 Si^H. >H«.-<HSfl°l ^«£r, 

^ ^ ^4!*Kr ^EflM-l-ol cH^flfil H.a-c^lo'lJL ZI^^l 

nflo] h^oIji, 4>7l ^ ti-oj3]ol nff Zj-Zj-ofl *>^v+# #3 ^-7] 

14] 

-8-71 all 5a°H, t>^*1 «J|Eiir, 

u -=ki>"» 2 »-»"«i] r 

w - R - ^ 

*wl "^w **1 

°ii 3* *m ^ ^]o]^ ^ 4 2 wj-^. 

[^T 1 * 15] 
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, ^.a-o^o] zl^^ ov^n -f-Al Ai^lr-i- #^*Rr RF £^ ^1; g 

Zj-ZMM ^71 0>^ZL -g-A] Aj^rs. z}-^ oj^ A]^ S ^«-*>31 ( ^-ol 

t^ig Tfl^Tr 7>f^l «3]E^ Z}-Z^ ZLofl cfl-§-^ 

Jiofl Cfltb 371^ Sfttf, 31 ZLO\] tfl-§-*Hr CH^X|E1 t§Aj A]Jr-^ ^-g^ ^ ig 

* ^ U-^ . 
IQtt 16] 

*fl 15%H1 &<>H, tf 7 ] o]2g. ^g-A] ^A] 

^ ^ u-u. 
i7] 

^1 15^1 sa<H-H, ^7} o)^- ^a] ^ai « 0 v^ ( 
°l-§- ^ 

36-30 



1020030044851 QA- 2003/7/14 

18] 

^ft ZJ-ZHH ^"71 oj-^^ZL /lit <9 3 ?W 

*1 ^3 =l<% ^-§-*Rr 3*1^ °J ^ ^aV*M ^s-i- 

^ -S^H #3*Kr ^IJl a.7l ^ ^ #7\}; 

^7) HSL 3.7] ^ ^S] #3H^ AlJrS-g. 5L^f ^ U 

^7l t^ig <^ ^ISt^^fEl <#7) 7>^*] «]Eil- Tfl^H #^^31, #7l *1 

^3 ^1^41 Cfl*l 37l^ Tfl^H #^*Rr 7B^1 *S\B\ TflAV ^7fl# 

^L ti ]^ ^ ^-A] ^A] Wj-H] 

19] 
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<#7] >H«--<H2fl°l ^^HH ^"71 o>^s.zl -f-^l Ajjrs. <3 

n *\5L3. ^Mi, 7>f^l ^E^ Zj-Zj-3|. Ziofl cfl-g-^Kr 6J^ A] 

^ €**H #^>^ DA ^ 

^■71 7>#*1 tfjE^ ^il- # ^71 DA ^7^1 7> #*Rr A^ti-O^eflol nf-oil tfl 

-£*Kf 7>^*1 ««E^ ^if Z^-fr ZLofl tfl-§-*Hr t^ig Aljr<2}. ^AV^H #3 

#31 ; ^ 

A o V 7l ^ #7jHH #^£}ir ^l^l"* <#7] t\o}*\*]?) Hi ^ A}JrS- 

20] 

Aj- 7 1 A^y-c^eflol nff Z]-Z|ofl ^Bfll4l-Ol Hfl^^ Aj- 7 ] ZL-^p§<g 

41 



36-32 



1020030044851 



^ 2003/7/14 



[£ 1] 




VOUT 
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[£ 3] 



A^~<H2|0| 

(210) 



«02 
(220) 



A1^-CHSJ0| 

(230) 




4n 



amiexp(-j0mi) 
.440 
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[5 4] 



210 220 
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[S. 6] 

-5 




_14 I . . , , . ■ 1 

0 5 10 15 20 25 30 35 
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